During the 20th century, techniques for resuscitation evolved alongside a growing awareness of the importance of training and simulation in their use.
Positive pressure resuscitators, such as the Dräger Pulmotor, became popular in the early 1900s and were used extensively by mine rescue teams in Europe and America 2 . While training exercises were well established within these units, few volunteers were willing to subject themselves to simulated resuscitation with the Pulmotor 3 . In 1933, a description appeared of a life-size manikin which allowed mine rescuers in Borna, Germany, to effectively practise using this resuscitation device 3 . The manikin had an elastic body, fashioned from spiral springs. The abdomen and limbs were filled with sawdust. A wooden head, provided by the hairdresser's guild, incorporated an airway connected to an artificial 'lung', which could be observed through a glass window in the chest. Correct application of the Pulmotor's facemask, as well as cricoid pressure, were necessary to achieve lung inflation.
Training aids were also developed to assist in teaching manual methods of artificial respiration. In 1945 in Esquimalt, British Columbia, Harry Church filed a patent for an apparatus which demonstrated the correct hand position, rhythm and amount of pressure to be applied when performing Schäfer's 'prone pressure' method 4 . A series of flashing lamps and a pointer provided visual feedback. A decade later in England, Siebe Gorman and Company patented a similar device for teaching the Holger Nielsen arm lift back-pressure technique 5 .
In 1957, Danish anaesthetist Henning Ruben developed a simple manikin to demonstrate his self-inflating bagvalve-mask resuscitation assembly (marketed as the Ambu Resuscitator) 6 . A member of the local Red Cross who was a keen modeller helped Ruben construct the plaster head, which included an airway mechanism that only permitted lung inflation if adequate head tilt and forward movement of the jaw were performed.
One year later, at the Fifth Congress of the Scandinavian Society of Anaesthesiology, Peter Safar presented data that definitively established the superiority of mouth-tomouth resuscitation over manual methods [7] [8] [9] . Among the audience was Bjørn Lind, from Stavanger Hospital. Keen to propagate the use of mouth-to-mouth in Norway, Lind began demonstrating the new method to colleagues on anaesthetised patients undergoing minor operations, but realised this was not a suitable means of teaching the population at large 10 . Furthermore, there were concerns that practise on living subjects could cause spread of infectious diseases. Fortuitously, Lind was approached by Åsmund Laerdal, a Norwegian toy maker, who had heard about mouthto-mouth resuscitation from the Medical Director of the Swedish Red Cross, and was keen to develop a training aid.
With assistance from Lind and Safar, Laerdal designed a manikin with an airway that was blocked with the head lying in a neutral position, but became patent when the neck was extended beyond 19 degrees. The jaw was moveable and could be pushed back or drawn forward. The mouth opened and shut, the head turned from side to side and the thorax moved as air was blown into it 11 . Several design features aimed to prevent cross-contamination between users. Laerdal decided that the manikin should be female, keeping the name of the popular children's doll his company was known for manufacturing when he dubbed the device 'Resusci Anne'. Laerdal also knew the manikin must not appear frightening if its use was to be accepted by children. He therefore clothed the manikin in a tracksuit and styled the face on the serene death mask of L'Inconnue de la Seine-an unknown young woman, whose body had been brought out of the River Seine at Le Quai du Louvre in the late 1880s. As soon as the prototype manikin was ready, Lind assessed its efficacy in 
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teaching mouth-to-mouth resuscitation in Norwegian primary schools. His study showed the manikin was superior to more conventional training methods 11 .
Around the same time Laerdal started developing Resusci Anne, Henning Ruben began using his self-inflating bagvalve-mask training manikin to teach mouth-to-mouth 6 . This included several public demonstrations in Scandinavia and the United States of America during 1958 and 1959. With help from Holger Hesse of Testa-Laboratorium (later Ambu), Ruben modified his manikin before marketing it commercially 12, 13 . The first version of this comprised a head, neck and torso. Two bags attached to the airway represented the lungs and stomach. The application of too great a force during mouthto-mouth resulted in distension of the gastric bag.
Other solutions for practising mouth-to-mouth were also proposed. In October 1958, Herman Marsden patented a training device consisting of a T-shaped plastic airway connected to a bladder by a length of tubing 14 . The pretend 'victim' held the blind end of the airway between their teeth and secured the bladder to their chest using a harness. In practice the trainee was breathing in and out of the bladder; no air entered the victim who was free to breathe around the airway. However, if the trainee failed to correctly position and clear the victim's airway, or performed the technique of mouth-to-mouth improperly, the victim could pinch the tube, thereby impeding or preventing passage of air into the bladder. One year later, Lyle Buchanan, Honorary Medical Officer to the Royal Life Saving Society, New South Wales Branch, patented a similar, but more sophisticated device 1, 15 . This consisted of a mask, which covered the victim's nose and mouth, attached to a bladder. A spring mechanism, released only by the correct application of head-tilt, regulated entry of air into the bladder.
Following the description of closed-chest cardiac massage by William Kouwenhoven, James Jude and Guy Knickerbocker in 1960 16 , manikins which facilitated training in chest compression, as well as mouth-to-mouth appeared from Ambu 17 , Laerdal 10 , and other designers 18, 19 . The proper application of external cardiac massage on these manikins produced palpable 'pulses' and generated a 'blood pressure', which could be measured on a manometer 17 .
In recent years the range and fidelity of resuscitation manikins has increased significantly. They remain a vital aid for training and simulation of cardiopulmonary resuscitation.
